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Experimental 

Crystal data 

[Fe(C5H5)(QH,S)(CO)2] 
M, = 314.17 
Orthorhombic, Pbca 
a = 10.3992 (5) A 
b = 7.6402 (4) A 
c = 35.4173 (16) A 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: integration 
(SADABS; Bruker, 2009) 
T^„ = 0.545, r„„„ = 0.909 

Refinement 

R[F^ > 2a(F^)] = 0.075 

wR{F^) = 0.153 

S = 1.26 

2752 reflections 



V = 2814.0 (2) A^ 
Z = 8 

Mo Ka radiation 
jLt = 1.21 mm^' 
r = 173 K 

0.57 X 0.27 X 0.08 mm 



20490 measured reflections 
2752 independent reflections 
2339 reflections with / > 2a(I) 
Ri„, = 0.068 



172 parameters 

H-atom parameters constrained 
Ap„ax = 0.49 e A"' 
Ap„i„ = -0.75 e A"' 



The title compound, [Fe(C5H5)(C8H9S)(CO)2], is a three- 
legged piano-stool iron(II) complex that is characterized by a 
thioethyl-linked phenyl ring and a cyclopentadienyl moiety 
that occupies the apical coordination site. The two aromatic 
rings are essentially planar with the same maximum deviation 
of 0.009 A. The mean planes of the phenyl and cyclopenta- 
dienyl rings bisect at an acute angle of 50.08°. 

Related literature 

For general background and related synthesis, see: King & 
Bisnette (1965fl,fc); Theys et al. (2009); Nyamori et al. (2008). 
For related structures, see: O'Connor et al. (1987). 
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Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009; data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 

The authors thank Dr Manuel Fernandes for data collec- 
tion, the NRF and the University of KwaZulu-Natal for 
financial support. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: DN2676). 
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Dicarbonyl(^^-cyclopeiitadienyl)[2-(phenylsulfanyl)ethyl]iroii(II) 
D. S. Mkhize, V. O. Nyamori and M. D. Bala 

Comment 

Organosulfur compounds of iron are valuable compounds that are used for the synthesis of organometallic catalysts and 
catalysts precursor salts. Amongst many applications this salts have been used for the cyclopropanation of aUcenes (O'Connor 
et al, 1987). The recent proliferation and interest in the chemistry of materials has also rekindled interest in Fe-based 
organometallics as catalysts for the synthesis of carbon nanotubes and nanomaterials in general (Nyamori et al, 2008). 

We are currently studying the application of (I) as a precursor catalyst in the synthesis of carbon nanomaterials. The 
presence of sulfur in this compound was believed to play the role of increasing the yield and affecting the morphology of the 
products obtained. In the title compound (I), the coordination of ligands around the Fe(II) ion is described as three-legged 

piano stool distorted octahedral geometry (Fig. 1). This is a typical geometry for complexes based on the dicarbonyl(r|^- 
cyclopentadienyl)Fe(II) moiety (generally abbreviated as the Fp anion) and many compounds of iron with this geometry 
are well documented (Theys, et al., 2009; O'Connor et al, 1987). 

Experimental 

A solution of cyclopentadienylirondicarbonyl dimer (1.501 g, 0.424 mmol) in dry tetrahydrofuran was treated with Na/Hg 
amalgam [sodium (0.2902 g, 12.70 mmol) and mercury (2.8 ml, 18.75 mmol)] and stirred at room temperature for two hours. 
The resulting yellowish-brown solution was transferred into another flask via a cannula and reacted with 2-chloroethyl 
phenyl sulfide (0.729 g, 4.242 mmol). The reaction mixture was allowed to stir for 16 h at room temperature. After concen- 
trating the greyish brown mixture in vacuo it was extracted with dichloromethane (3 x 30 ml). Filtration of the extracted 
product through a celite pad afforded a clear brownish-orange filtrate which was further reduced in vacuo. The brown oil 
that resulted was purified by flash coUumn chromatography on silica using hexane as mobile phase. A dark yellow band 
was collected and removal of volatiles afforded 0.8183 g of the final product as a yellow crystalline solid (yield, 61%). 

NMR8h (400 MHz, CDCI3, p.p.m.): 1.58 {2H, t, J 8.56, CH2), 3.02 {2H, t, J 8.40, CH2), 4.68 {5H, s, Cp), 7.08 {\H, 
t, ArH), 7.20 {2H, m, J16.4, ArH2), 7.26 {2H, m, J 16.5, ArHa). 

l^C NMR (400 MHz, CDCI3, p.p.m.): 40.72, 84.03, 124.3, 127.6, 127.8, 136.1, 215.6. 

IR (vco, cm"^): 1993, 1937, 1708. 

Refinement 

All H-atoms were refined using a riding model, with C — H = 0.93 A and J/;so(H) = 1.2(7eq(C) for aromatic and C — H = 
0.97 A and (7/so(H) = 1.2UUC) for CH2. 
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Figures 



Fig. 1. Molecular structure of the title compound with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at the 50% probability level. H atoms are presented as small 
spheres of arbitrary radii. 



DicarbonyUi] -cyclopentadienyl)[2-(phenylsulfanyl)ethyl]iron(II) 



Crystal data 

[Fe(C5H5)(C8H9S)(CO)2] 
M,-= 314.17 

Orthorhombic, Phca 
Hall symbol: -P 2ac 2ab 
0 = 10.3992 (5) A 
b = 7.6402 (4) A 
c = 35.4173 (16) A 
F= 2814.0 (2) A^ 
Z=8 



^■(000) = 1296 

Dx= 1.483 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 6363 reflections 

6 = 2.3-27.3° 

|i = 1 .2 1 mm ' 

T= 173 K 

Plate, yellow 

0.57 X 0.27 X 0.08 mm 



Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and CO scans 

Absorption correction: integration 
{SADABS; Bruker, 2009) 
r™„ = 0.545, r,™x = 0.909 
20490 measured reflections 



2752 independent reflections 

2339 reflections with / > 2a{I) 
i?i„t = 0.068 



/i = -12^12 

A; = -9^9 
/ = -41^43 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F^ > 2a{F^)] = 0.075 
wi?(i^) = 0.153 
S= 1.26 

2752 reflections 
172 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o\fJ-) + {O.Pf + 19.462P] 
where P = {F„^ + IF^yi 
(A/0)„,ax = 0.004 
Ap,nax = 0.49eA-^ 
Apmin = -0.75 e A"^ 
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Special details 

Geometry. All e.s.d's (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d. 's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F^, convention- 
al /{-factors R are based on F, with F set to zero for negative f". The threshold expression of > a(i^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of refiections for refinement, /{-factors based on are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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Atomic displacement parameters (A^) 
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